Enhanced glycolysis after maturation of bovine oocytes in vitro is associated with increased developmental competence.
The effect of maturation in vitro on metabolism of individual bovine oocytes was examined. Three maturation media were used: standard, consisting of tissue culture medium 199 supplemented with serum and pyruvate, and a chemically defined medium supplemented with either amino acids or lactate. Development to blastocyst was significantly higher (P < 0.05) after maturation in standard medium (47%) than in defined medium with lactate (17%) but was not different than maturation in defined medium with amino acids (29%). Glucose metabolism through the Krebs cycle was not different after maturation in standard or defined medium with amino acids or lactate (0.48, 0.43, 0.38 pmol/oocyte/3 hr, respectively) but was affected by the removal of unlabeled pyruvate from the metabolic measurement medium (0.16, 0.21, 0.27 pmol/oocyte/3 hr, respectively). When physiological concentrations of glucose (0.52 mM) and pyruvate (0.5 mM) were used, oxidation of pyruvate was not different after maturation in standard or defined medium with amino acids or lactate (1.38, 1.13, 1.13 pmol/ oocyte/3 hr, respectively); however, glycolysis was significantly increased (P < 0.05) in treatments that supported higher blastocyst development (standard medium, 1.77 pmol/oocyte/3 hr; defined medium with amino acids, 1.58 pmol/oocyte/3 hr; defined medium with lactate, 1.32 pmol/oocyte/3 hr). Metabolism of glucose through the Krebs cycle was low in all media. In contrast, oxidation of pyruvate readily occurred after maturation in vitro. Metabolism of glucose through the Embden-Meyerhof pathway is important during oocyte maturation in vitro, and higher glycolytic rates in in vitro matured oocytes may reflect increased developmental competence.